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nology. (6) You can’t teach an old dog new tricks. The prob-
lem of HCI for older people is that they do not learn to use 
new technologies and interaction techniques. In discussing 
these myths, we demonstrate that each one contains a grain 
of truth. However, the myths are improperly overgeneralized 
and, therefore, often wrong. Such myths are problematic. 
Designers and engineers often accept them as truths and 
neglect older users and/or apply information and communi-
cation technologies in an age-discriminating manner. Fur-
thermore, the myths are problematic as they lead older peo-
ple to avoid computer usage (i.e. a self-fulfilling prophecy). 
We present evidence to support the notion that these myths 
may often be largely – although not completely – wrong. We 
then demonstrate how they can be counteracted through 
user-centered design, training and instruction. 
 Copyright © 2012 S. Karger AG, Basel 
 Introduction 
 Geographical viewpoints always have coordinates in 
three dimensions. Scientific viewpoints can have sev-
eral more. Therefore, it is necessary to define the coor-
dinates of one’s own position before describing what can 
be observed from this viewpoint. The first dimensions 
are the aspects which we investigate, namely ‘older peo-
ple’ and ‘information and communication technologies 
(ICTs)’.
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 Abstract 
 This paper discusses six myths common in the field of ‘hu-
man-computer interaction (HCI) and older people’. These 
myths are widespread among computer scientists, engi-
neers and programmers, as well as among the general pub-
lic and even older individuals themselves. We can define 
these myths as follows. (1) Just wait and see. Future genera-
tions of older people will use computers without problems. 
This myth differs from those following, as it may lead to a 
(dangerous) conclusion of avoidance and inactivity by inte-
grating myths 2–6. If the other myths are accepted as being 
true and one assumes that the problems will eventually solve 
themselves, it might not seem worthwhile to expend any ef-
fort on ‘universal design’ for older people’s use of informa-
tion and communication technology (ICT). However, we ar-
gue that if we do not actively and properly counteract these 
myths, we will perpetuate them and their grave consequenc-
es. (2) Older people are not interested in using computers. 
They are unaware of computer capabilities. (3) Older people 
consider computers as useless and unnecessary. (4) Older 
people lack the physical capabilities to use ICT. (5) Older peo-
ple simply cannot understand interactive computing tech-
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 Both concepts are broad and central to understanding 
the overall topic. Readers of this journal are surely famil-
iar with the vagueness of the term ‘older people’. Who 
qualifies as ‘older people’? It is well known that there are 
different facets of age (e.g. biological, behavioral and 
 sociological, among others). In addition, the context de-
termines which calendar-based age may be considered 
‘old’ age. A world record swimmer may be ‘old’ at 30, 
while a candidate for the office of the pope may be ‘young’ 
at 70. 
 In this article, we must consider the context of ‘com-
puting’ when specifying ‘older people’. Personal comput-
ers have existed for some 20 years as a commonly used 
technology (i.e. used in over 50% of workplaces and 
households), at least in developed countries. Therefore, 
we can subtract approximately 20 years from the average 
life expectancy (75–80 years) and calculate that individu-
als above the age of 55 are ‘older people with regard to 
computing’. However, we know that this lower limit is not 
fixed. 
 The term ‘computing’ is also vague. Regarding appli-
cations, the majority of computers are not used for com-
puting in a literal sense (i.e. calculation), but for the re-
trieval of information, communication and the support 
of everyday tasks (e.g. shopping, reading, banking, inter-
action with electronic and electromechanical devices). 
This has also influenced the scope of this article. We have 
chosen a broad perspective when discussing computing, 
defining it as the ‘use of ICT’.
 There is yet another coordinate to our point of view. 
We focus on the  use of computers and ICT, thereby as-
sessing aspects of usability. One of our basic assumptions 
is that ICT could be extremely helpful to older people, but 
we recognize that there are high barriers to their usage. 
In this article, we will argue that many people in different 
positions contribute to the current unsatisfactory situa-
tion. This situation is one in which potentially beneficial 
ICTs are not used by older people, despite the fact that 
they can benefit even more from these technologies than 
younger people. We argue that the problems encountered 
by older people are generated mostly by hardware and 
software developers, designers and managers, as well as 
older people themselves.
 There are many hypotheses, assumptions, beliefs, pre-
conceptions and expectations in the field of ‘human-
computer interaction (HCI) and older people’. We have 
summarized six myths. These myths are based less on a 
systematic review of the scientific literature (usually 
myths are not explicitly discussed there) than on our ex-
periences over the past 8 years of research in this field and 
on discussions with computer scientists, designers and 
older people. Quite explicitly, many myths can be found 
in mass media and advertisements and are often embod-
ied in electronic devices specifically designed for older 
people. The six myths are summarized below.
 (1)  Just wait and see. Future generations of older people will 
use computers without problems. The problems older 
people have with HCI are only a temporary phenom-
enon. The next generation entering the ‘older people’ 
stage will possess the knowledge and skills necessary 
to use HCI. 
 (2) Older people are not interested in using computers. 
 They are unaware of computer capabilities. It is not a 
problem of design; older people are simply not inter-
ested in using computers and completely unaware of 
computer capabilities. So, why bother? 
 (3)  Older people consider computers as useless and unnec-
essary. Older people may be aware of ICT but consider 
computers to be useless and unnecessary for their per-
sonal lives. 
 (4)  Older people lack the physical capabilities to use ICT. 
The problem of HCI and older people is mainly one of 
size (e.g. text fonts and buttons), contrast, brightness 
and other physical features. This problem can be 
solved by designing user interfaces specifically for old-
er people. 
 (5)  Older people simply cannot understand interactive 
computing technology. Older people lack the basic 
knowledge required for HCI. There is a special lan-
guage used to describe computer objects and func-
tions which is foreign to older people. The meanings 
of words such as ‘file’, ‘browser’, ‘link’, ‘desktop’, 
‘download’, ‘site’, ‘scrollbar’ and ‘cursor’, among oth-
ers, are unknown. For this reason, older people are 
simply unable to understand how computers work. 
 (6) You can’t teach an old dog new tricks. The problem of 
HCI for older people is that these individuals do not 
learn to use new technologies and interaction tech-
niques. They are unmotivated and not cognitively able 
to learn how to interact with computers. 
 Although these myths overlap thematically in part 
and cannot be easily analyzed separately, we will discuss 
them individually for didactic reasons. Myths such as 
these can sometimes contain a grain of truth. If this is the 
case, these grains of truth will not be ignored. However, 
if we take myths for granted and accept them as if they 
are facts, we create a reality in their image. Therefore, it 
is our goal to support grains of truth with facts and con-
front stereotypes with scientific findings and preconcep-




 Just Wait and See: Future Generations of Older 
People Will Use Computers without Problems 
 We begin with this myth, because it has a key function. 
If it were completely true (it is not), it could be argued that 
the following myths can be neglected, since it might not 
seem worthwhile to expend much effort if the resulting 
problems will eventually solve themselves. In that sense, 
it is a ‘meta-myth’, which can potentially lead to a (dan-
gerous) conclusion of communal avoidance and inactiv-
ity.
 One common assumption is that the difficulties older 
users currently have with computers are merely a tempo-
rary problem. Current seniors have not had much contact 
with PCs and other electronic equipment. Therefore, they 
have not had to learn how to use them. It seems obvious 
that problems should arise now when they try to use ICT. 
In addition, the myth implies that these problems will 
solve themselves, as the younger generations learn how to 
use developing computer systems by the time they reach 
old age. Occasionally, this myth is explained with the help 
of an analogy. Older immigrants often do not learn the 
language of their host countries. Their grandchildren, 
however, do so with success. After two or three genera-
tions, the problem has solved itself. Can this process be 
applied to computer use?
 The myth overlooks one essential point, i.e. the pro-
gressive nature of technical development.  What is con-
temporary and novel today may be obsolete, replaced 
and/or forgotten within one or two decades. Those who 
learned to use programs such as DOS, dBASE or Word-
star in the 1980s can no longer apply their knowledge. In 
particular, the development of devices such as computers, 
smartphones and tablets is fast-paced. Thus, the knowl-
edge necessary to use these technologies will continue to 
change, which is different from the learning of foreign 
languages. The value of experience with formerly current 
technologies will decrease with age. Individuals must 
continuously and actively adapt to new technologies and 
changes in many different ways  [1] . Changes are not lim-
ited to input techniques, such as the transition from 
mouse navigation to touch gesture navigation and from a 
graphical user interface to a natural user interface, but are 
also occurring in the language used to describe these in-
teractions. The spoken language is not the only obstacle 
for communication about and understanding of modern 
computer technology  [2] . The graphic symbols and icons 
used to describe operating controls and interaction sur-
faces also present an obstacle. Of course, older people are 
able to learn (see the arguments regarding myth 6) how 
to use new technologies which have yet to be invented. 
However, current knowledge will not suffice. It takes ef-
fort – increasingly with age – to acquire new interaction 
knowledge. 
 Another aspect is the unavoidable decline of percep-
tive, motor and cognitive skills in old age, which will oc-
cur regardless of the technical system in use. This will 
also influence interaction with computers, regardless of 
the level of expertise with and the degree of novelty of 
these systems. Compensating such decline continues to 
be a challenge for the development of future interaction 
techniques.
 It seems that this myth is based on the assumption of 
a singular cohort effect which will dissolve over time. In 
fact, this effect is continuously renewed. The problems 
faced by older people today regarding the use of comput-
ers and related technology products will continue to play 
a role in the future. The task of getting people to use new 
technology remains. The specifics may change, but the 
core of the problem will persist  [1] . The discussion of the 
following myths also illustrates that these difficulties can 
be counteracted by addressing the characteristics of older 
people as well as adequate technology design.
 Older People Are Not Interested in Using 
Computers: They Are Unaware of Computer 
Capabilities 
 Nearly 30 years ago, the first studies on the interests 
of older people with regard to computers were pub-
lished. These studies were mainly based on surveys or 
interview-based data collections on attitudes towards 
computers. Brickfield  [3] demonstrated that older adults 
have rather negative attitudes towards computers. Simi-
lar findings were reported by several other studies. 
However, there were also contrasting results. Ten years 
later, Dyck and Smither  [4] found the opposite to be true; 
older adults (55 years of age and over) were less com-
puter anxious, had more positive attitudes towards com-
puters and liked computers more than did younger 
adults (30 years of age and under). These results were 
even more surprising, as the older adults had less com-
puting experience than did the younger adults. Com-
puting experience is often correlated with positive atti-
tudes towards computers. In more recent publications, 
we also observe inconsistent or complex results  [5] . 
These complex findings may be explained by multiple 
moderator variables (e.g. gender, education, household 
income, definition of age group). It makes quite a differ-
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ence whether computer attitudes are analyzed with age 
groups of ‘55+’, ‘65+’ or ‘80+’. 
 Another explanation for diverse findings lies in the 
dependent variables (e.g. emotions, attitudes, behavior) 
and in the operationalization of computer use. In the ear-
ly years of research, computer use consisted mainly of 
text processing, spreadsheet calculations and database 
operations. These tasks were of low relevance to the ev-
eryday lives of older people and, therefore, of little interest 
to them.
 Beginning in the mid-1990s, the purpose of computer 
usage changed. The Internet and its two main applica-
tions, e-mail communication and the supply of informa-
tion through the World Wide Web, became increasingly 
interesting for older people. Most of them did not pur-
chase computers to perform traditional computing tasks, 
but rather to access the Internet. This appears to be an 
activity in its own right rather than merely a computer 
task. This tendency has been strongly supported by the 
availability of devices that do not resemble a traditional 
computer. The triumph of the tablet PC, such as the 
iPad  , among older users is a good example of how inter-
est can be evoked when easy-to-use hardware, well-de-
signed software and attractive functionality/content are 
combined. The overwhelming acceptance of this new 
type of technology by all age groups clearly demonstrates 
that there is no need for special ‘senior computers’. Again, 
it remains to be seen whether the gained easy access and 
simple-to-use interface will be offset by the integration 
of too many functions. This could lead to the provision 
of too many options and too much information. Alterna-
tively, we may succeed in using the inspiring new tech-
nology to support older people in their daily tasks, by 
asking them about their needs, deriving their user re-
quirements and creating truly useful products they can 
use effectively, comfortably and joyfully. With the easy 
access, far reach and rapid updates of todays ‘app stores’, 
older people may well have more and better choice than 
ever before, providing a very good chance to get what 
they need.
 However, some trends have generated difficulties for 
both older and younger users. An increasing number of 
traditional technical devices, from light switches to auto-
mobiles, have been equipped with partly hidden micro-
processors and other IT components. Although these de-
vices still appear to be quite different from computers, 
they demonstrate similar behavior. Older people seem to 
avoid these devices as much as possible. In our own stud-
ies on the purchasing of railway tickets, we found that 
older travelers avoided the use of ticket vending machines 
(TVMs). They preferred personal counter service, even if 
the waiting time was much longer than at the TVM (e.g. 
20 min waiting time at the counter vs. no waiting time at 
the TVM). We also found that younger people experience 
the same difficulties with TVMs as older people do. How-
ever, they can overcome usability barriers more easily and 
explore how a nontransparent function works. The high 
need for security of older people often prevents them 
from trying.
 In summary, the reality appears to be far more com-
plex than the myth suggests. Older people are especially 
interested in Internet applications but are discouraged 
when sophisticated computerized devices replace simpler 
ones which were easier to use. This brings us directly to 
the third myth.
 Older People Consider Computers as Useless and 
Unnecessary 
 As with the other myths, this statement should not be 
overgeneralized. While there are some very active and 
engaged older computer users (the so-called ‘silver surf-
ers’), the majority of older people simply does not know 
how computer technology could support their everyday 
activities. Many older people are interested in support 
from computer technology but shy away from sophisti-
cated interaction processes, in contrast to younger peo-
ple. Older people seem to prefer a new type of computing 
which has been labeled ‘calm computing’  [6] . They like 
the benefits of using computer technology (e.g. simplifi-
cation of driving and other activities) but dislike the cum-
bersome interaction with computers or similar devices 
necessary to gain such benefits.
 When using computer-based interactive devices, older 
users have very similar requirements to those of younger 
users  [7] . The authors carried out an ethnographic study 
in which 20 young (mean age 25 years) and 19 older adults 
(mean age 71 years) were instructed to photograph 24 in-
teractive devices in their daily surroundings, 12 of which 
they liked and 12 of which they disliked. Additionally, 
they were to describe, using only a few words,  why they 
liked or disliked the photographed device.
 A content analysis of 2,493 statements regarding 929 
devices revealed 8 factors influencing the general liking/
disliking of interactive devices. These 8 factors can be 
condensed to 4, as follows: (1) utility as measured by func-
tionality, general quality and matching of user needs 
(mentioned in 38% of all statements); (2) usability (i.e. er-




involvement (21%), and (4) cost/price (9%). While the 
main reason for liking interactive devices is their utility, 
the main reason for disliking them is poor usability.
 Cum grano salis, there are more similarities in the 
findings for the two age groups than there are differences. 
The ranking mentioned above is the same for younger 
and older users. There are only two significant differenc-
es in the frequency of statements; namely, older adults 
named usability more frequently and younger adults 
named general quality more frequently. We interpret this 
result as supporting our general assumption that older 
users appreciate computing technologies (and products 
which incorporate them) if they (1) are convinced that 
they offer advantages to their daily lives (as do younger 
adults) and (2) feel that using these technologies will not 
be burdensome or require too much learning effort (less 
important for younger adults).
 In summary, many studies have found that older users 
 do not regard computers as useless or unnecessary. In 
fact, the opposite is true. The main reason for older peo-
ple deciding to use a computer system is its perceived use-
fulness. This explains why most of them are more inter-
ested in the results of computer technology use than in 
the technology itself. The main reason for non-use is not 
the lack of perceived usefulness but rather the lack of per-
ceived (and real) usability. 
 Older People Lack the Physical Capabilities to Use 
ICT 
 This myth deals with the physical (especially motor 
and perceptual) capabilities, rather than the cognitive 
and associated mental abilities, which will be addressed 
in myths 5 and 6. We present a short story as an introduc-
tion to the topic. 
 A woman in her late 70s, who participated in our re-
search, had attended a computer course for seniors at an 
adult education center. She excitedly reported on what 
they had learned and concluded by saying, ‘however, the 
use of the mouse was not allowed’. Instead, the seniors 
had learned shortcuts on the keyboard. 
 This myth may be partly based on empirical findings. 
For example, observations  [8, 9] suggest that older people 
can encounter difficulties with some mouse operations, 
such as positioning the cursor. Apparently, the teacher 
was convinced that all older people would have great dif-
ficulties with hand-eye coordination, so he decided not to 
teach them how to use the mouse. Based on his general-
ized assumption, he taught an alternative method of in-
teraction. This greatly impairs the ease-of-learning for 
every new user group, because it assumes that the knowl-
edge of use is presented in the minds and not in the world 
(as presented in a graphical user interface)  [10] . Perhaps 
the teacher’s knowledge of the myth and his well-inten-
tioned conclusion of how to counteract it resulted in an 
even worse form of interaction. Not surprisingly, this 
causes major problems, not only for older users. Sadly, 
this myth seems to be common both in the media and 
among young professionals who should know better.
 Of course, this myth contains an element of truth. Un-
deniably, the probability of limitation of motor functions 
and visual acuity increases with age. Additionally, there 
is greater variability in older age groups than in young 
generations  [11] . However, these potential limitations and 
other characteristics of the various target groups should 
not be counteracted with an adaptation of the human to 
the computer, as demonstrated in the anecdote above. 
Rather, the truth of the myth should be counteracted with 
an adaptation of the technology to the human and a de-
sign that improves the usability of the computer for every 
user group.
 The potential for such adaptation has increased in re-
cent years, e.g. through touch screens in many technical 
devices. This type of input and control is better, especial-
ly for older users  [11] , as it requires less effort of hand-eye 
coordination (i.e. mouse and cursor movement). There-
fore, it is more direct than the use of a computer mouse. 
The steadily growing demand for tablet PCs and their 
ability to convince new user groups and computer skep-
tics demonstrates the attractiveness of this mode of op-
eration. With these devices, it is also possible to scale font 
sizes (similar to Internet browsers) so that the device in 
its physical form is the only remaining limitation. Thus, 
visual impairment need not be a hurdle for the appropri-
ate use of ICT.
 In summary, it can be said that certain physical limita-
tions may increase with age but can largely be counter-
acted with suitable design and an optimal combination of 
hardware and support. Hence, the myth that older people 
lack the physical capabilities to use ICT can at least be 
partly compensated.
 Older People Simply Cannot Understand Interactive 
Computing Technology 
 ICT often seems to be too complex for older people, 
displaying many unnecessary functions on the surface 
of the user interface and hiding some necessary func-
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tions away in modes and menus. It is possible that be-
cause older people may have predominantly learned to 
use mechanical machines (each knob corresponds to 
one function) in their youth, rote learning (learning 
step-by-step operations) seems appropriate to them, be-
cause mechanics cannot easily be changed. With multi-
purpose ICT, it becomes more important to understand 
the task structures and designers’ intentions than the 
physics of the product. Often, when faced with ICT, old-
er people seem to have trouble understanding the ‘lan-
guage’ of the computer (computer literacy  [12, 13] ). 
Many of them do not know the semantics (e.g. functions 
and objects), the grammar (e.g. common interaction 
patterns) and lexicographic units (e.g. computer icons 
and terms). 
 Three more factors contribute to the lack of under-
standing. The first is the age-related general slowing of 
processing speed, which correlates with the level of im-
pairment over a wide range of abilities  [14] . The second is 
the decreasing ability to discriminate between relevant 
and irrelevant stimuli, which can lead to the remember-
ing of irrelevant information and reduce the ability to 
deal with cluttered displays, for example. The last is an 
increased vulnerability to stereotype threat, which fur-
ther decreases memory performance  [15] . 
 Screens cluttered with attention-demanding visual 
stimuli and multifunction buttons with different modes 
of operation pose a challenge, particularly for older users. 
Yet, most older people would be very capable of using ICT 
if it were not designed  by younger people  for younger peo-
ple. 
 In summary, older people can understand ICT if it is 
designed for them as much as it is designed for younger 
people. ICT which cannot be understood by older people 
could just as well be considered as being flawed in design.
 You Can’t Teach an Old Dog New Tricks 
 This is what many people (e.g. designers, engineers, 
computer programmers) believe. Even older people them-
selves are convinced of this myth  [16] . However, perhaps 
with humans as with dogs, new tricks can be learned if 
the motivation is there. We must begin by differentiating 
between ability and motivation. 
 The human brain’s plasticity decreases with age. It be-
comes increasingly difficult to integrate new information 
into existing and ever-growing knowledge  [17] . This does 
not mean that older adults are not able to learn. Many 
studies have demonstrated short- and long-term learning 
effects  [18] . Older people tend to be better at remember-
ing distant events than at remembering recent events, 
which can have an effect on learning to use new technol-
ogies (e.g. a new smartphone) and can contribute to a 
preference for familiar devices.
 At the same time, the motivation to learn new things 
decreases, especially if no immediate need or benefit is 
discernible. An anecdote may illustrate this tendency. 
 In one of our (unpublished) interview studies on the 
identification of barriers for integrating the World Wide 
Web into teaching at schools, some teachers (aged 55+) 
argued that this would be more trouble than it is worth, 
because they will retire in a few years.
 Another fact may prevent older users from learning. If 
they fail when they try to use an interactive program or 
device for the first time, the negative experience can re-
sult in avoidance strategies. Consequently, a vicious cycle 
can develop. People become less and less interested in ex-
ploring new technology, while the use of new technology 
simultaneously becomes increasingly difficult for them. 
This can result in reduced exposure to and experience 
with ICT. Consequently, there is less opportunity to ac-
quire necessary computer literacy.
 However, the effects of these processes on the use of 
technology by older people should not be overgeneral-
ized, nor should they be used as an excuse to neglect de-
sign efforts on behalf of older adults. On the contrary, 
older people should receive special attention in regard to 
design and support. They are often interested in new 
technology (see the study of Sayago et al.  [19] for an over-
view of everyday ICT use by older people) and can learn 
to use it, as has been demonstrated by numerous studies. 
However, learning is different in old age, and different 
training strategies are required than in young and middle 
adulthood. The provision of more guidance and the re-
duction of the element of ‘exploration’ is helpful. The 
learning process should always begin with a success. 
Therefore, simple tasks should be presented first. Soft-
ware should be made to be flexible and adaptive. In the 
first steps of HCI, the user interface should offer only very 
few options.
 The learning of ICT use can be facilitated by human 
teachers or coaches, as well as by ICT itself. Human sup-
port can be found in both private (e.g. ‘grandson support 
hotline’) and public (e.g. TVM guides) contexts. Howev-
er, ICT support solutions still seem to be scarcely em-
ployed, although they have been proven by numerous 
studies to be effective, as outlined below.
 Rogers et al.  [20] demonstrated the effectiveness of on-




(61–81 years of age). Bruder et al.  [21] described their de-
velopment of an effective, task-oriented training pro-
gram for mobile phone users between 50 and 77 years of 
age. Struve and Wandke  [22] reported results of adaptive 
training programs with videos to enhance TVM learning 
of young (20–31 years of age) and old (60–74 years of age) 
users. Sengpiel  [13] showed that, for the same TVMs, even 
a brief instructional video (2: 37 min) providing basic in-
teraction knowledge, when viewed immediately prior to 
use, effectively reduced age differences.
 It might be more difficult to convince older people to 
use new ICT. They might also have more difficulty 
learning to use it. However, as they could benefit great-
ly from ICT use, are generally willing to use it and able 
to learn it, ICT designers should be encouraged to incor-
porate the needs of older users in their design consider-
ations.
 Conclusion 
 ICTs offer vast potential to improve the quality of life 
of older people. However, there are barriers that are diffi-
cult to overcome. These barriers can be described as myths 
which affect folk psychology and public opinion. Although 
these myths contain a grain of truth, we argue that they 
are unfortunately overgeneralized, as there are many em-
pirical studies which have revealed these myths to be com-
pletely or partly wrong. They must be confronted with 
facts, as myths have a tendency to be self-fulfilling and 
self-reinforcing. We argue that it does not suffice to wait 
until myths and barriers disappear by themselves. Indi-
viduals who are responsible for the development, design, 
introduction and marketing of ICT are responsible for cre-
ating interactive devices, the use of which can be easily 
learned by all age groups (e.g. through tutorial compo-
nents and training procedures). Research has repeatedly 
demonstrated that this is a challenging but attainable goal.
 
 References 
 1 Hanson VL: Age and web access: the next 
generation; in: Proceedings of the 2009 In-
ternational Cross-Disciplinary Conference 
on Web Accessibility (W4A), Madrid, April 
2009. New York, ACM, 2009, pp 7–15. 
 2 Prensky M: Digital natives, digital immi-
grants. On the Horizon 2001; 9: 1–6. 
 3 Brickfield CF: Attitudes and perceptions of 
older people toward technology; in Robinson 
PK, Livingston J, Birren JE (eds): Aging and 
Technological Advances. New York, Plenum, 
1984, pp 31–38. 
 4 Dyck JL, Smither JA: Age differences in com-
puter anxiety: the role of computer experi-
ence, gender and education. J Educational 
Computing Research 1994; 10: 238–248. 
 5 Czaja SJ, Charness N, Fisk AD, Hertzog Ch, 
Nair SN, Rogers WA, Sharit J: Factors pre-
dicting the use of technology: findings from 
the Center for Research and Education on 
Aging and Technology Enhancement (CRE-
ATE). Psychol Aging 2006; 21: 333–352. 
 6 Weiser M, Brown JS: The coming age of calm 
technology; in Denning PJ, Metcalfe RM 
(eds): Beyond Calculation. New York, Coper-
nicus, 1997, pp 75–85. 
 7 Pohlmeyer AE, Blessing L, Wandke H, Maue 
J: The value of answers without question[s]. 
A qualitative approach to user experience 
and aging; in Kurosu M (ed): Human Cen-
tered Design, HCII 2009. Berlin, Springer, 
2009, LNCS 5619, pp 894–903. 
 8 Norman DA: The Design of Everyday 
Things. New York, Basic Books, 2002. 
 9 Lee D, Kwon S, Chung MK: Effects of user 
age and target-expansion methods on target-
acquisition tasks using a mouse. Appl Ergon 
2012; 43: 166–175. 
 10 Sandfeld J, Jensen BR: Effect of computer 
mouse gain and visual demand on mouse 
clicking performance and muscle activation 
in a young and elderly group of experienced 
computer users. Appl Ergon 2005; 36: 547–
555. 
 11 Fisk AD, Rogers WA, Charness N, Czaja SJ, 
Sharit J: Designing for Older Adults: Princi-
ples and Creative Human Factors Approach-
es. London, CRC Associates, 2009. 
 12 Poynton T: Computer literacy across the 
lifespan: a review with implications for edu-
cators. Comput Human Behav 2005; 21: 861–
872. 
 13 Sengpiel M: Young by design: supporting 
older adults’ mobility and home technology 
use through universal design and instruc-
tion; in Stephanidis C (ed): Universal Access 
in Human-Computer Interaction. Berlin, 
Springer, 2011, LNCS 6767, pp 230–239.  
 14 Hawthorn D: Possible implications of aging 
for interface designers. Interact Comput 
2000; 12: 507–528. 
 15 Chasteen AL, Bhattacharyya S, Horhota M, 
Tam R, Hasher L: How feelings of stereotype 
threat influence older adults’ memory per-
formance. Exp Aging Res 2005; 31: 235–260.  
 16 Marquié JC, Jourdan-Boddaert L, Huet N: 
Do older adults underestimate their actual 
computer knowledge? Behav Inf Technol 
2002; 21: 273–280. 
 17 Willis SL, Schaie KW: Cognitive training 
and plasticity: theoretical perspective and 
methodological consequences. Restor Neu-
rol Neurosci 2009; 27: 375–389. 
 18 Schmiedek F, Lövdén M, Lindenberger U: 
Hundred days of cognitive training enhance 
broad cognitive abilities in adulthood. Find-
ings from the COGITO Study. Front Aging 
Neurosci 2010; 2: 27. 
 19 Sayago S, Sloan D, Blat J: Everyday use of 
computer-mediated communication tools 
and its evolution over time: an ethnographi-
cal study with older people. Interact Comput 
2011; 3: 543–554. 
 20 Rogers WA, Fisk AD, Mead SE, Walker N, 
Cabrera EF: Training older adults to use au-
tomatic teller machines. Hum Factors 1996; 
 38: 425–433. 
 21 Bruder C, Blessing L, Wandke H: Training 
the elderly in the use of electronic devices; in: 
Proceedings of the 4th International Confer-
ence on Universal Access in Human Com-
puter Interaction: Coping with Diversity. 
Berlin, Springer, 2007, pp 637–646. 
 22 Struve D, Wandke H: Video modeling for 
training older adults to use new technolo-
gies. ACM Trans Access Comput 2009; 2: 1–
24. 
 
